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(57) Abstract: A thrust slide bearing (1) has an upper case (3) with a circular surface (2), a lower case (5) laid over the upper case 
3) so as to be ro atable about the axis (O) of the upper case (3) and having a circular surface (4) faced to the chSar 3 2 of 



WO 2004/070220 



1 



PCT/JP2004/001184 



m m m 
7s =7 x h m D IAg 

*¥£wtz, x ^ x v m v m^. # fc m m e m m \z & w- § 

i=f Jl i£ ^ 

fft JBE 5$ > a ^7^y-A'$|^Ilfcx h 9 y h 7 y -fc > 
7 U tn^;i.«fe*ja^ii-jfct,©7?*s. Sf ^ « it ^ ^ > 

y ^ t ^ y - a © tr * h > p «/ FtDmm&HmtefttD&z 

m m <D h <D t > X h 9 S> hOttittbtni'JH^feCfft 
m m IZ & Vi T *> , Xf7'J>^I#|;J;Uh7y h77 



WO 2004/070220 



2 



PCT/JP2004/001184 







7 


7 


7 


h 


m 




\z 




> # — 




m 


b < 


tt n - 




)v * m m 


b ft 










M 












m 


CD 


m x> 




m m s n t 




o 


b 




b 


ft 








( 




























■ — 


;w 




b 


< « = 


• — 


H 




ft ^ ?R 


« 










> 


P3 










T 


u > # 






§ >fi 






t ^ -o m 








o 


it 








e 








IS 




Jt ^ T 


JSP 


m b )v z 


a* as 




CD 


7? 














a a** 




< 






h 




# < 


ft 




•* 


7 






u 


> 




tire * 




< 


f § 






m ffi m cd 




it 






•o 


T 




> 




J- 


v H 




U 




3^ ^ ^: 




b , a * 


b 


T 






7 










7 


U y :/ 


^ 


* 


jg 










Z> 










H 


a* 






o 
















fc 




t> 












U 


-7m 


CD 






5§ ffl 




ft S CD 77 




tfi 












» 


m 




f& Wi M 


\Z 














\t 




± 


IB 


CD 




•5 


ft 


m 


a&w « 


ft 




^ b 


& CD 


77 


$> s *t , 




CD 






K: 


«fc 




N 


m m cd m & 


m 


77 






b 


M » * » 




$> 


Y) 




§ 


o 
























ft 


& 




± 


13 


CD 


n 


m 




^ 


7 b 7 


V 


h 




7 ^ > 




3 > iZ M 




n 




7 


i7 




h 


m 






&\zm. 


*o 


T 


^ b 


-5 t> CD 


77 


tt ft < , 


7!fe 


CD 




7 


7, 




it 




M 




\Z & V> 


X 






^ b 


# 


•5 CD 77 35 



^ CD Ufi ^ 

^18^ttlWriatt^fc«*Tft$ftfc*>©7?&oT» ^-cd 



WO 2004/070220 



3 



PCT/JP2004/001184 







21 5 tt , ^ U - X 




m m m fc ft & 


$ § d £ ft T # 


& ± \z % MftzmmM&Ts 






£ t> * ij ffi T # , 


Tfff b T , hSiiiU 


* < & -D T 






h E & fr> 6 T , {£ J* JH h 


JI/ ^ * o 


T 






ig v> us m % 






, if K ® t © ^ % w © 3! £ 


ft fc < > b 






1r X ^ > ~> a > K: 7, ^ X b 




b 




ftvmgihm^vmBftfc 


X t 7 'J > 




i*fe&fll#b#5 






0 




£ \Z „ 


* 3§ BJi © 


31 


— ©^#©X^7, 


h » t> « s « * mvtm&m 


b fg — © 


M 


§ # <h , 21 © fg — 




#: © $6b © 


m 






& £ 8£ — © 


H 


S W © 31 4£ ® \z M 








I ^ (: 1 ^ t> $ 




t <*> m 




x ^ x hiDig 


m- & # tt u > tf £& mm 


b T 43 D , 




£ T , x ^ x h » 


St *fc SB £ , 



£©§tt£«gB© — ^ © ® — frWt^dcsnxvis £ & fc: 
38 — ©tt£#©3it#®fcM§«gttfciSK:^bTtei&g&Ti& 

S tt S 4> fc < tfe-^>©^^^^gl5t^*11bT*5D, 
#tt'J>^te, 9|5K-£S©#I^©@tSzi©$ft^#:©^^ 



WO 2004/070220 



4 



PCT/JP2004/001184 



tt s £ i a* t * § a& , vm&w (Drntkmizm-? & 
^<om^mmutf$ — <D^i^^(Dm^TSii<Dm<Dmwj^\z 



WO 2004/070220 



5 



PCT/JP2004/001184 



'fr MS £ [o] ± T -5 o 

#) \z m j& z n tc 'j> < t% — -z><Dm<Dmvt$%Mffi&m\izM: 

7? * § o 

ffll^$Fl^f^T5J;5}ci»t5i!>&< <h - o <£> ■*> 



WO 2004/070220 



6 



PCT/JP2004/001184 



<DMmwm(Dftm®mmviQm\z&W'tz> z. l £ m ± l 
t m 7? # & m m , 7x-^t-7ftfeoi»5, 

b II i t T ^ 0 , « ^ J; 0 , ^^B^O^AcD^^o^ 
g © <£ o \Z , U □ - > ^ ^ U - X ^ S ^ 5 , 



WO 2004/070220 



7 



PCT/JP2004/001184 



m © m m # tt s # m « © & « w # m \z m n t v> a ^ £ a* 

«k "5 , ittSfta, # U T ± & - JJg , #iJ75 K«t 

# u 7 *t * - )vm m > #'j75Hifii, s»uffltt#uxx 

© ffi m & ^ ffl 2 ft f# § ^ , ft X ^ x hiDISfr); 
«fflSftS^JS!6«fffit**»tt©SffJa:lft#fc-&©'&^» 
JJg^^ffl$ft,-e©MS b V> & fc> 1* ^ V> T 0!l ?S t" 5 £ , 

i± , # v r ± ? ~ ffi m t m-zj m & # v x. * r & ffi m . 
u ^ ^ v > t- v y $ v — v mm t <Dm&t>itRz£tf 
u 7 -fe ^ - jv ffi m t # u r-fe^-;n»flgt©jia^*)"&3&«» 

-5 o 

# l£ W © X v X MDttgTU, £ b < « ^ © fg -f- — 
©IHSI©»t)ttlg©cfc'3fc, ^-©$ft^#:«, ^ © ^ # [*] 



WO 2004/070220 



8 



PCT/JP2004/001184 





~ CO 


tt S # 






43 l/i 






§8 CO ft 


+ - 


COM 


# co ft 0 


(D % 


^ fR] CO ft- MI 


at is ft m 


\Z 43 






# m 


&C 7 h* 


•o X 










m - 




— CO 




# HQ CO £ 






u •> 


X \z 




* 


% m co 


ft-h 


H CO 


Hit co m 




at « m 


£ — 




\z m j& 2 




b T 43 


D > 






g CO 




i& J; 




& 3r IrI CO 


@ CO 




IB «fc 




^ Jj FrJ CO 


— /"'J 


co m #c 




\Z <fc 






# ft 


H V 




& T 




2^ ^ ^ 


CO ft 


+ G3 


co IB ft co 




& 1*3 


if ® 








M $ 


it £ 


CI £ 


lz «fc D , 




Hi S M- 


CO ft 


* & 


IIS it T €r 




^ 91 fc 


£ n 




^ U - X 


» ® fc ^ fi£ 


3 it 


in 










*> jpj 


JB T? £ > 






0 ^ 




^7 \t S £ 



^M^z:co$ftg#co^^[R](D 

$ft g co J; o \z , i| co *t 
MkW <d 5 % <t> P < £ % — -ft 

fi- R 3* U 

K ^ co m m , ?M tK ^ co ft A £ 



0 Kb s 




, ft: 


- co m g #: » , 


n fc * 






# CO 3R JR ^ jg 








U > ^ tt , ± 


F*3 #J 


£ $ 


n t 


^ 2> t & iz /Jn 


^ M \z 


S3 $ 


n t 


43 K) , »f S 








# m u > ^ 


* 5 ± 








i 0 i 


g co 


«fc 5 


£ s ^ r&] co ^ 


g ©1 


# §s 


@ CO 




X 7 X 




m t 





3 o 

S ± iZ , JPf!^5«»SJSX7 

^t'^fc^f , <S ^ * ^ h )V 



WO 2004/070220 



9 



PCT/JP2004/001184 



if * 


%> 




T » » M 




ffl t? % m £ <s 






% 


$c * Jfe j# 


T 3 ± *C , 




fc < 




b 


a> «b , 7 




> Id X 5 Tv hf 


X> $4 


— ** — 


t 


b T M 5A 




^«3r 1r O A/ - * /cK >N 


t- 7 


u 


> 




ai & v # § ± ^ m t) & % 


£ [Rl Jt T £ £ 7, 


7 7 




m 










\z 




B ^ R tx 




^ t" * b #i| 






b 


t m m -r 


& . & * , * ^6 m: c n 


e 0s k m ^ is 


$ n 


ft 






o 





0 1 fe£ , *5fci?ll©^;&6®^t8©0?i;blr> — 0!) © Hr ® 0 , 
it © ¥ ffi 0 , 

H3ii, m i \z ^ t <d &■ u > if o & m m * 

ffiji^^-CTOiffi^EI, tit, 
K)f ® 0 T? & o 

7 v hMD-X^O^s > \Z m Z> Tc #> <D 7> 7 7> MDi^ 



WO 2004/070220 



10 



PCT/JP2004/001184 



1 tt 




nwm 2 








mmmm. m 


x. # U 7 


ir ^ 


— 


;p ^ m 




fg — CD $4 


£. 


b 


T CD ± ir — 


X 3 




- 




3 k ^ m 


± 


- X 3 


CD $ft jC% 


o 




# to 


£ HI £ 


EH & 


£ 


& 2> ck "5 




S t» 


$ ft & 




& ± dr - 


X 3 


© at 


® 2 


\z 


#t ® b 






w -r & 




mm mm, 


09 * 


« # u 


T "k 




- ;Htf Ait 






$ft g # 




b t © m « 


CD T 


- X 


5 £ 




I ^ l: I 




-8r t> £ ft 


T M Si 




I2R«4 






n t 




<£> Si © 


X 








6 R. # ffi 


U > 


if 7 £ 




m 




o 














l*J 


m 


® 1 1 


J; 


o t m M 


£ n 




ia i 2 s 


#T 




CD _b 




— X 3 




Itl 2 


£ m v 




R 9g CD ± 


dr - 


X * # 


U 1 


3 


£ , ± 




X 


13© 


at 


^ S . 2 — 


#: \Z 




n t 




Z> £&\Z 


T 


^ - X 5 


iz to 




T S T b & 


M. I*J 


#J R 


it Vi 




1 4 


£ 


^ m\h m 


m r if 


« 


mrm i 4 


CD g 


^ IrI CD 




\z 


SB £ n T 




Z> £&\z 




2 


— # \z ^ 


/$ £ 


n T & 



ST §15 1 


5 <h > 


± 


dr 


- X 


i 


3 


CD 






CD 


Km 


^ t — 


fcizmtf. 


$ n 


R 






SB 


1 


6 


£ , 


R 


« 




T % -a" 


p|5 1 6 CD 


s >6f ffi 


CD 




#J T a& o T 


1*1 


« 


m 


R AS 


« 






1 5 CD 


^ ^ IrI CD 


n M t 


S3 




ft T -g, <t 






m 


ftp 


2 






^ fiSc 


^ n x ^3 




*> 




, T dr - X 


5 




to 




X 




T b 




1 R ® t 




1 


7 


t , R « « 








1 


6 


CD ^ 


Jj to (D 


® »C 


3# ^ $ 


ft 




« -a- ^ y ^ 




1 


8 




± 




— X 





WO 2004/070220 



11 



PCT/JP2004/001184 



^$nrc!I?L2 2 *f bfcltOT^-X 5 5i ^ ® 
4^fbfeRlt®T^-7*#|5 2 3 t, T^-X*#: 

rt»«R««iT»l 4R«fta«IR«ttiT»l 5 Ml: 
IB £ tl £ £ 5 l~ _b - X 3 C [b] ^ o T ^ iil b fc #J R ^ 
t?ltB^2 5 i, ft^$JRtt5^^m^2 5©^#|R]©^#J 

t is $ ti t ^ § t & ic at m 4 id - & \z m m $ n x & d > 

£5 IC±dr-X 3 fcfaa*oT^|iiU;fc/.hg©g|J|*g5jB2 6 
<h , T^-X*^gH 2 3 0i^|^©^iI(c- # S 
ta T V> * £: ^ Id , RM^ST^^g|5l 6R^^fl«|R«tt 
M T SB 1 7fWfcgB$nScfc5fc±^r-X3k:iRl^oT9Sffl 
bfcR^^^m#^g|52 7t, Pm#c^ffi^frg&2 7©^ 
#ft©ft#JT&oT^:!£^;g2 6 © ^ # r&I © ^ flj iz @3 $ tl 



WO 2004/070220 



12 



PCT/JP2004/001184 



<o ^ m ~m \z & & % nx t & \z. & & y y & n i 8 ^ # # 

ffi 1 6 0 i ^ 7 y ^ ^ 1 8TT^"-7, 5 tCfelUl^lS]© 

± dr - X 3R«T^r-^ 5 ©^©S^fSjO^M U U ~Bl U 
fa mm&<D 5 % <D 'J»1Z < <hfe— 7j> :£ #0 T M SMC & ^ 
T * ±^r-73Si;T^-7>5F B 1t:tt, ±^r-X*#:^l 
3, IrtJIiPlfltlTgE 1 4 $LZ$ftmMR®Wt mT& 1 

5 tT^r-X*ftS|5 2 3 , ftftffifflinffftt£Hiffi2 4, l*J 
ffifl9RffijR^ffi$B2 5Rtflt^g2 6tiat)7lf iJ> 
X ( ji K ) 3Hi, ±^r-x*#^l 3, RlttiTI^ 

3, RHt^ffii^!l5 2 7&Dtft?l^2 8 t [I i 0 7 H 
U > X 3 2*t**f j^$nsi5l:ftoT*t), #r § ft 
M ft §15 <D =? k* U > X 3 1 R ^ ^ g g2 © 7 h' U > 7> 3 2 \Z 

6 V Jttr - X^fcffl 1 3 <hT^r-X^:#:^2 3 t. (D M © 7. 

7 7; h»DftllS>*-62&t/»ttU >^7 &&*bfc^#3IHJ 



WO 2004/070220 



13 



PCT/JP2004/001184 



3 3^<Dftmfr*>om&.m7km<D&\ififfi±t£tix\,*2> 0 
* m m m m , «^tf#ij7t^-;miB«©x5^ mi 

o «i s 6 & , * <d&p fa <Dmvt(D & m & 4 i x.zffivmw 

4 2 -cmWiZzm 2 6 S. Zt 2 8©5«c^tiS»S^fcSML/ 
T > Si >l£ 31 jg 2 8 i D fcg^|6]©rtI(:i$nT^5 

81 « jS 2 6«krjfeg^Si0^fl(fcEsnx^*. 
X7XhtlDfi§)t6(i, 1^1^5 4 5 St « *R SB 4 

5 CD — (DM 4 6 fcg#|3jfc$3^T»WLT — #WK:?B/£ 

I«^iB»4 8R«4 9 t, lt«BK4 5©ft^0S5 0 

5 3 *J«it^«$nT^5. 



m m m ^ m 4 7 t a ^ 5 ^ 






4 7 SliS^LCifctlOl 


m 5W 5 3 a* as $ $ n t 




0 > »?a***©iHi»3W5 3 tt , 




IB m 


« & m 4 7 & m m ^bici^t 


it^D, ^ IS gi #c £ 


m 4 


7 m m & v \z m tz. s n & m m 


3W 5 3 « , g| 4£ 3£ i& SB 


4 8 


TkZS 4 9 4 Cii 




• 


«k 5 t fi; ■? T ^ § , 







WO 2004/070220 



14 



PCT/JP2004/001184 



T»fffillSje»JR©#ttU>^7tt, f!KS» 4 5 0S5 0 
<h Si t£ ® 4 tfcigMbTX^X h»t)ttSfr6R«T^- 

»5 1X1^5 2 WICiasnT*?), L , H #c 21 2 6 

X ^ X hSITTl^^HTf 0|^?|<tU5E 
^ -3 T ^ 5 o 

<D ±mi*teM 6 2 £ , ?ft ffi 5? > A° © tf X h > D >y F 6 3 

@ m £ n & * # m <d m # m u q 4 t vmizmm nx m 

& n * . d O « , 1IIL1 2 IllfX h>D7 F 

6 3 ©±8Bj&*±*- — X 3 R T dr — X 5 IC t L T tt ^ O O 

fc 7 h 7 7 h^"tJ-X^>>-3>T-fe>^UT«, Xf 7'J 

y >? m ft \z m b t tt.n < ;w & *a 6 i^7>-r^±^«^^6 

2O«ii>O(Dl5I0TCDti»«J»:R^lRlOlHltett, ± dr - X 
3®a^®2t5i|!K^iBS548Rtf49ttfl:itS95 3 



WO 2004/070220 



15 



PCT/JP2004/001184 



\z&Qmj&'zmtmmmfc&rn4 i \z m m m 5 3 & m m % 
*snt^5fc»ic, mmm 5 3 &m®;$i&%i 4 8 4 
9 t. m 4* ® 2 ^©w©jss&®fc^®tt/jN«^tt^#&*e#, 

h f i S § 5 J; 5 t j; 3 t ^ o T § & J6 , 3i ^ ® 2 

#*h;^§fcoT*!!i®S»fiJtTtT, if Ifr ® X © J* ill 
W © 5B £ & < * :5*J?)ttSiR«(Z)||6^a;^f7'J 
>^Jtf^^$S^b, © JL , lt^ggg4 8R?>'4 9 
ffI*»jDfcoTfe#ttiJ > ^ 7 © JP ^ £ /Jn $ < f § # 

tt*J^*5tefcfei;$^:TaiJK^jBa4 8R«4 9 *c & * & • 

©&*3£*§Hc:«k5?&B3Sti|*Sra4 7 otti^cgit § 
& BJ 3* # £ M 4 7^^^g^OiSMJ 5 3 0|{Hl^^fi<) 
\Zffi± X § «g « , ^BBS|JK^IKI47»Ci3$nfcrHfll»!l5 
3 ssjffltioTii^Tt, iHlt^r B l4 7fCfifli 

* tl fc « » 3W 5 3 £ 3i tfc 3£ ® 4 8 R 4 9 <h^^®2 £ 
©M©»»®fc#/J>* j£ «■ » ^^$&T#T^m^l5 3 £ g 

h;i/^ttetAri!3Ct)6*r, is v> in « h ;w * & *> o x m w 



WO 2004/070220 



16 



PCT/JP2004/001184 



m * 




X 




± iZ , jm.te 6 1 6T^r 




x 5 £ tin 




mm 






ft 


U > ^ 7 <D # f£ 


IZ «£ 0 ± - X 


3 


k: «« £ 


-& T 


^_ 




C— 


t 


l: /cf 1) fc ft H 


* 


A CD m 0 & fife £ 




± x # 








X 


b 


m <o m& i \z 




ft K , # '(4 'J > 




7 ^ ^ 


ft \z 




T 






m m §15 5 ir 




5 2 M @H $ ft 


T 


^ § 


ae> , 




U 


> 


>? 


7 £ X =7 X h 


m 


D fft ^ M- 6 \z M 


b 


t % m IE 


m <d 






ft 


m 


X % , X 




x b m o lis m- 


6 




> tf 


7 t 


CD 






CD IE S & « & 




t) ■& S S 




* , b ^ 


h , 


X ^ 




h 


m 


0 IAS it 6 R 






ai 


t^^^ 2 


6 cfc 








ft 


<D ^ #j T & o 


T 


m « ^ @ 2 8 i 


D 


*> S # I"! 


CD 1*1 


m \z 


IB 


b 


X 


V> £ & % #f 




S CD 


m 


2 8 R U 


2 6 


Iz <k 










it 


6R«»tt'J> 




7 


r&j \z 


m l 


T 


ft 




8t tf) X c£ Jl. 




, x 9 x h m x> 








IrI CD 




m 




4 1 lkZ$ ft ffl 


® 




2 


6Rtf 2 


8 CD 




\z 


m 


®j 


g & k m m s 




T § 86 \Z , 


X 


7 X h 


IT 


X CD 


X 






h m «9 § fi- 


6 


CD * £ B£± T 






t. 




•e 






ts CD X ^ X h 


» 




5S 


« §P 4 


5 CD 


M 5 


0 


\Z 


m 


Vt^fe^ 5 1 


R 


5 2 £ R 


X 


5 x b ?t 






6 




m 


V> ifi , d ft 


iz 


ftAT, 15 1; 






m 5 


0 


m 






jg SB 5 IRtf 


5 


2 * R X 




x h m o 




M* 6 




m 




T % <k < , 35 




, 4 


8 


R tX 4 9 


>— J— . 
Vv_ /JU 


X X 








Ifij Id *5 T 9R 




^ IS $P 4 8Rtf 


4 


9 PbT X db 



WO 2004/070220 



17 



PCT/JP2004/001184 





tfc lg 4 5 © ® 4 6 — # ffj j& 


$ n t 




t * 


\z ± tr 




X 3 01^12 




if n 




T $> ~D 


T 


^ IB m ft £ HQ 4 7 £ # t!j b T Mi 


mmftm 


2 M 


ZS iz 


mftm 




§154 8 R £K 4 9 tffillllt 


( :* 09 *r 


« - 


-D ) 


© i ^ t 


ftrnts tittmfo oft m & turn 


^ na 7 i 


R tf 


7 2 






n 7 3 & 


mm 


b T 


X 7 7, 


h 


*i D fil Stf* 6 £1§/&bTt>cfc< 


, d © *§ 


& \z 




ib t m 


* 


k , # t ij ?& ga m ft & m 7 i r # 


7 2©^ 


% \z 


m. M 


fc b \Z 


m 










m 5 


)z 




X ^ X h 


ffi Ji 




mm ft 






£ \Z & 2> 




El 


ftmm 




4 8 R 4 9 ©^#-^^©£jg 




m \z 


EI 


T # -5> 


± 


*C , ft fij « n m ft.Q M 7 1 a r>* 








© #f!l 






5 3 


m iz 




b fc £ 


b 


tfe, c © at m a* ^ # © # f a m 


mmft& 


m \z 


m m 






& m ± b t , ^&f&#©#iij^ 


m m ft £ 


m t 


± IB 








x — ;w ± 


— y 




© £ & 




o 









WO 2004/070220 



18 



PCT/JP2004/001184 



m & (d m a 

fcSR* — ©«is#oii!iic?cDiaDT?iEi«eaEfc3^*<k5 &c 

«2BiefiBIWK:BB;*nT^Si*3&©$BB§l £ BB St CD * ^ X h 



WO 2004/070220 



19 



PCT/JP2004/001184 







H — CD f& 








M b T 


mm 


g & t db 




at 


m 












« 


b 






m m 


m vt ^ m 


* ^ ^ -r 










* m 




« & air 


b 


T 


V^ftOlgi 1 Xii2 


\Z IB m 


CD X 




E> Hi S o 










4 . 


# tt U 


> ^ tt , 






rf A , ^^^AXttipJ 


mi* x 


7 X 




6 35: o T 






Mf3&©IBHl#>&3©V> 




— ~D 


IB & CD 


X 5 X h 


» 


X) 






5 . 


m mm 


, X 7 


X 


h 




k m & 


b id 


ifc IT 


^ z> mm 








o £ fB 




X 9 X h 




o 








6 . 




, X 7 


X 


h 




& $ M 


b 








CD 


Ifil 1 ^6 5 ©HTn* 


— o fc 


mm 


O 7, 7 X 






o 






7 . 


mmm 


tt , y u 




X 


r is ffl m m o -5 £ © 4> & 




— ~D 


* ^ tf Mr 


^ co IS H 


1 




£ 6 CD ^ f ft — -D \Z IB 


« CD X 


7 X 














8 . 






n 




> ^ ^ U - X £> 3 If 


ik cd is 


13 1 


^ 6 7 CD 


t ft t&> 






fcteufcox^x h?&Dtt 


So 


9 . 


M $ft ^ - 




m nT 


u 


x x t- ^ 


m 






• 


- * 




Jig s. x 




» m <D "5 CD 'P < t h 


- o £ 



WO 2004/070220 



20 



PCT/JP2004/001184 







* 6 ft o T ^ 5 


ft - 


•o \z § a m 


© X 5 X hiD 


10. 


x ^ x 


h » X) tt S Jt tt 


7 5 


h w je > 




mm 


7kT$ 7 y 


* # jra © 3 © 


m ft 




§ if 2t< CD 15 ffl 


m <d 


X ? X V 




1 1 . 


% — CD 








— <d m s # © @ 


mm 


$ n s'cfc 


5 t i4 o T ^ 5 


ft - 


^ IE ft 


co x 5 7 h m 0 


12. 




# © © ^ ^ |R] 


-£ CD 




$> — 3f k: & s 




£ ft § cfc 


5 i: ft o t ^ § 


ft - 


o bb a 


CO X 5 X hi D 




H n cd 






& ZS /h # 






# U 


> if tt , 7C CD 


l£ IB 


£ ft T V* 


& t ^ ic /jn m (D 


Ic SB 


* ft T 


%m$i<D mm i 


CD X 






14. 


X 7 X 


h # o n s Jt « 


Si 5o 




Z$ /h =s © at ^ 







T ft 


Ml S o 










# U 


x x ;w w j& , * u w 






4> & < <h — o £ ^ t? 






1 ^ 5 9 CD T ft — 




^ IB 




— 


CD $A 




T 




§?t^CDigHl#>£>10CD 




T ft 












CD 5 




> 




Ml ^ o 




■Tft 


TW O 

fcm\tzMj& 




ft tz. 






m s 




CD 




St#g5jg<fc 0 t) # ^ i^i 


CD 




ft £> 1 2 co T ft — -z> 




IB S 



> ^-CD^^rfSjCD^^MSLtXp^ 



WO 2004/070220 



21 



PCT/JP2004/001184 



15. mm &Wj& ^*^5xh7 7hi^7^> */ b > \z 
m^z>fc®(Dm$t<Dffim i ^ & v^f n^ - -o \zmw,<D 
7, ? x hmottgo 



WO 2004/070220 



PCT/JP2004/001184 



1 / 4 



FIG. 1 




WO 2004/070220 



PCT/JP2004/001184 



2 / 4 



FIG. 3 




WO 2004/070220 



PCT/JP2004/001184 



3 / 4 




WO 2004/070220 



PCT/JP2004/001184 



4 / 4 



F I G. 5 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/001184 



A CLASSIFICATION OF SUBJECT MATTER ' 

Int. CI 7 F16C17/04, F16C33/20, B60G15/06 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED " 
Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F16C17/04, F16C33/20, B60G15/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jxtsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2002-257146 A (Oiles Corp.), : 

11 September, 2002 (11.09.02), 

Full text 

& EP 1365162 Al 

Full text 

Microfilm of the specification and drawings annexed 
to the request of Japanese Utility Model Application 
No. 37230/1988 (Laid-open No. 141926/1989) 
(Oiles Corp. ) , 

28 September, 1989 (28.09.89), 
Full text 
(Family: none) 



Relevant to claim No. 



1-15 



1-15 



Further documents are listed in the continuation of Box C 



□ See patent family annex. 



"E" 



«p» 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
a &" document member of the same patent family 



u-yw 



P n ** of tteacfiua! ^ampletion of the international search 
13 May, 2004 (13.05.04). 



T4m»c and mailing address of the ISA/ 

Japanese Patent Office 



Date of mailing of the international search report 
25 May, 2004 (25.05.04) 



Authorized officer 



Facsimile No. 

Form PCT/ISA/210 (second sheet) (January 2004) 



Telephone No. 



H^W®## PCT/JP2004/001184 



Int. CI 7 F16C17/04, F16C33/20, B60G15/06 



B. ■ME*rffofc#SF 

WHESrffofcft/MBJpR. (SHftNfflF&g| (IPC) ) ~ 

Int. CI 7 F16C17/04, F16C33/20, B60G15/06 



Rxmsmmmm 1922-1996^ 

B #H4fcBB3iyi*r*4&* 1 971-2004^ 
R*BNMliaE&« 1 994-2004^ 
B*H3feJB*>fgfea*MMK 1 99 6-2004^ 









A 


J P 2002-257146 A (*vf I/XIit^ 

2002. 09. 11, 

& EP 1365162 A 1 , 


1-15 


A 


0*B^*figa»ffljK6 3-3 7 2 3 ot (n*mmmm&&» 
mm^m 1-141926 #) <omm\zmti>itmmmRx*iRm<o , 

1 9 8 9. 0 9. 28, (7 7 ^^t) 


1-15 



tyj mcmm<oh^xm-vh^x, mmxmtmcoisx 
r&j m—s<T>h7 7$v—xw< 



HKHH3lE4r3teTU*:H 



13. 0 5. 2004 



25. 5.2004 



B*m$fW?fT (ISA/JP) 
^{W§-1 0 0-8 9 1 5 



Kit #A 
«!£#-§• 0 3-3 5 8 1-1 1 0 1 



3 J 



9 8 2 3 



3 3 2 7 



iSPCT/ISA/2 10 (12^-i?) (2004^1^) 



